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SAN Infrastructure on Demand Service System 



BACKGROUND OF THE INVENTION 



The present invention relates generally to techniques for managing storage 



1 0 resources, and in particular to techniques for providing storage on demand management 
services. 



for more storage capacity for business enterprises. It is expected that the average Fortune 
1000 company's storage requirement will more than double in the coming years. In addition, 

15 growth has brought shortages of skilled persons in the information technology field. These 
challenges confront many companies facing the need to expand and improve their 
information technology assets. Increasingly, companies are tuming to outsourcing storage 
management as a method of coping with the need to grow capacity in view of rapidly 
increasing demand. Storage on Demand (SoD) is one such service for providing storage 

20 management to business enterprises. By subscribing to an SoD service, companies can 
obtain needed storage resources by purchasing the services of the SoD service provider. 
Typical resources available through SoD service providers may include capacity (storage 
devices), I/O ports, and the like. 



25 opportunities for further improvement exist. For example, according to conventional SoD 
technology, an SoD service provider must visit customer's sites to configure the customer's 
host computer installation to work with the SoD's storage resources. This can be a relatively 
time-consuming and costly process, especially in a situation where a substantial number of 



The information technology revolution brings with it an ever increasing need 



While certain advantages to present SoD technologies are perceived, 
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resources are managed. Further, the managing of storage resources is often an on-going task 
that is conventionally performed by a host computer that uses the storage resources. In other 
words, using conventional approaches, the SoD provider must visit the customer's site to 
perform necessary operations on the host computer even after introducing a centralized SoD 
5 system. 

What is needed are improved techniques for managing storage resources 
according to user demand. 

1 0 SUMMARY OF THE INVENTION 

The present invention provides improved techniques for managing storage 
resources, such as disk drives, I/O ports, switching connections, and the like according to 
user demand for these storage resources. In a representative embodiment, a centralized SIoD 
system manages installed storage resources in a storage subsystem and connections via a 

15 network switch responsive to user demands. Specific embodiments provide users the 

capability to bring new resources on line, define pathways between resources and provide 
billing, payment and other accounting information based upon the configurations and 
connections established responsive to the user demands, for example. 

In an SIoD service system where an SIoD center system is linked with at least 

20 one storage subsystem or at least two storage devices owned by a vendor, at least one SAN 
switch equipment owned by another vendor, and at least one host computer owned by a 
customer via a communications network, the center system inputs an SIoD demand for a host 
computer of the customer, process the demanded SIoD service by ordering all the related 
equipment to control the right to use its resources for the host computer, process accounting 

25 information based on the SIoD service result to make such business reports as billing and 
payment documents, and store all the processing results. 

In a representative embodiment, the present invention provides a method for 
controUing a service at a center system, which is connected, via a network, to a host 
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computer, a storage subsystem and a switch. The ports of the switch are physically 
connected to an I/O controller of the host computer and ports of the storage subsystem. In a 
representative embodiment, the method comprises receiving a request for establishing a 
logical data I/O path between the host computer and the storage subsystem via the switch. 
S Directing the switch and the storage subsystem to assign at least one port for the logical data 
I/O path is also included in the method. Further, the method includes making account 
information based upon at least the number of ports assigned at the switch. In a specific 
embodiment, the account information is made from the number of ports assigned at the 
storage subsystem. In select specific embodiments, the method further comprises sending a 

10 message to the storage subsystem to request storage resources and receiving from the storage 
subsystem a resuU. The result indicates whether storage resources have been successfiiUy 
allocated in accordance with the message. The method also includes sending a message to a 
SAN switch to request an I/O path between a host computer requesting storage and the 
storage subsystem and receiving from the SAN switch a result. The result indicates whether 

1 5 the I/O path has been successfiilly established in accordance with the message. The method 
can also include updating account information based upon results received from the storage 
subsystem and the SAN switch. 



storage management service system. The system comprises a storage infrastructure on 
20 demand (SIoD) center system computer; at least one storage subsystem; and a switch, 

operative to connect the at least one storage subsystem to one or more host computers. The 
storage subsystem, the SIoD center system computer, and the switch are interconnected to 
share information. The SIoD center system computer receives input of a request for 
establishing a logical data I/O path between the at least one storage subsystem and one or 
25 more host computers via the switch. The SIoD center system computer forwards the request 
to the switch. The switch establishes a connection between at least two ports, including a 
first port and a second port, the first port being connectable to a host computer, and the 
second port being connected to the at least one storage subsystem. Further, at least one of 



In another representative embodiment, the present invention provides a 
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the storage subsystem, the SIoD center system computer, and the switch makes account 

information based on at least upon a number of ports assigned. 

In a specific embodiment, the account information comprises at least one of 

payment information to one or more vendors billing information to one or more customers. 

5 The vendors providing at least one of storage subsystem access, network access, and SAN 

switch access. In select specific embodiments, the host computer and the storage subsystem 

are connected directly by physical and logical connections made between at least one of a 

plurality of host I/O controllers and at least one of a plurality of subsystem I/O ports via a 

SAN switch. In some specific embodiments, the physical and logical connections are made 

10 by zoning definitions between ports in the SAN switch connectable to the at least one of a 
plurality of subsystem I/O ports of the storage subsystems and the at least one of a plurality 
of host I/O controllers of the host computers. In many specific embodiments, the SAN 
switch comprises at least one of a fibre channel network switch, an IP switch. The one or 
more host computers of one or more customers are connected to one or more storage 

1 5 subsystems of one or more vendors via the SAN switch of a first vendor that makes at least 
'one connection between at least one host I/O controller of the one or more host computers 
and at least one subsystem I/O ports of the one or more storage subsystems in select specific 
embodiments. Further, in some specific embodiments, the SIoD center system of a second 
vendor tracks port connection information for preparing billing and/or payment information 

20 for customers and/or vendors. 

In a fiirther representative embodiment, the present invention provides an 
apparatus. The apparatus can provide management, control, accoimting fimctions, and the 
like for a storage infrastructure on demand system. Representatively, the apparatus 
comprises means for receiving a request for storage; means for establishing at least one 

25 logical connection between a user of storage and a provider of storage responsive to the 
request; means for determining a number of resources allocated to establish the logical 
connection; and means for tracking account information for at least one of the user of storage 
and the provider of storage. In some specific embodiments of the apparatus, the storage 
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comprises at least one of magnetic disk, an optical disk, a magnetic-optical disk, and a 
semiconductor memory. In select specific embodiments, the apparatus further comprises 
means for communicating instructions to the providers of storage; interface to a network; 
means for communicating instructions to providers of connection services between storage 
5 and user; and means for communicating account information to the users and/or the 
providers. In many specific embodiments, the apparatus fiirther comprises means for 
communicating instructions to a SAN switch, the SAN switch providing capability to 
connect host computers to storage subsystems. 



10 method. The method comprises receiving a request for establishing a logical data I/O path 
between a requestor of storage and a provider of storage; directing a request for a connection 
between the requestor of storage and the provider of storage to a provider of switching 
connections; and making account information based upon at least a number of ports assigned 
in making the connection. 

15 In some specific embodiments, the method also includes directing a request 

for storage resources between to a provider of storage resources. In some specific 
embodiments, the method also includes updating SAN switch resource management 
information; and updating storage subsystem resource management information. 

In some specific embodiments of the method, making accoimt information 

20 based upon at least a number of ports assigned in making the connection includes preparing 
billing information to customers and preparing payment information to vendors based upon 
the SAN switch resource management information. 

In some specific embodiments of the method, making account information 
based upon at least a number of ports assigned in making the connection comprises preparing 

25 billing information to customers and preparing payment information to vendors based upon 
the storage subsystem resource management information. 

In a still fiuther representative embodiment, the present invention provides a 
computer program product for controlling a service at a center system. Using a network, the 



In a yet fiirther representative embodiment, the present invention provides a 
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center system is connected to a host computer, a storage subsystem and a switch whose ports 
are physically connected to an I/O controller of the host computer and ports of the storage 
subsystem. The computer program product comprises a variety of code stored on a computer 
readable storage medium. Code for receiving a request for establishing a logical data I/O 
5 path between a requestor of storage and a provider of storage may be included in the program 
product. As can code that directs a request for a connection between the requestor of storage 
and the provider of storage to a provider of switching connections. Further, the program 
product can also include code that makes account information based upon at least a number 
of ports assigned in making the connection, for example. 

10 Numerous benefits are achieved by way of the present invention over 

conventional techniques. Specific embodiments provide storage infirastructure providers with 
the capability to automatically generate account information for users and/or vendors based 
upon connection usage between systems of disparate parties. Users can bring new resources 
on-line, define pathways between resources, and the like, for example. Embodiments can 

15 obviate the need for system programmers fi"om an SIoD service provider to manually 
configure storage resources on a user's site. Specific embodiments can provide storage 
resources to users at reduced cost. 



further understanding of the nature and advantages of the invention herein may be realized by 
20 reference to the remaining portions of the specification and the attached drawings. 



These and other benefits are described throughout the present specification. A 



BRIEF DESCRIPTION OF THE DRAWINGS 



25 



Fig. 1 illustrates a diagram of a representative system for embodying an SIoD 
service in a specific embodiment of the present invention. 

Fig. 2 illustrates a representation of an SIoD center system in a specific 
embodiment of the present invention. 

Fig. 3 illustrates a representative host computer system in a specific 
embodiment of the present invention. 
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Fig. 4 illustrates a representative SAN Switch/Switched Fabric in a specific 
embodiment of the present invention. 

Fig. 5 illustrates a representative storage subsystem in a specific embodiment 
of the present invention. 

5 Fig. 6 illustrates a flowchart of representative SIoD center system processing 

in a specific embodiment of the present invention. 

Figs. 7 and 8 illustrate an example of graphical user interface (GUI) for 
inputting an SIoD demand to SIoD Center System in a specific embodiment of the present 
invention. 

10 Fig. 9 illustrates a flowchart of representative SIoD service module processing 

in an SIoD center system in a specific embodiment of the present invention. 

Fig. 10 illustrates a flowchart of representative resource controller processing 
in a specific embodiment of the present invention. 

Fig. 1 1 illustrates a representative device management table prior to servicing 
15 an SIoD request in a specific embodiment of the present invention. 

Fig. 12 illustrates a representative device port assignment table prior to 
servicing an SIoD request in a specific embodiment of the present invention. 

Fig. 13 illustrates a representative device management table after SIoD service 
processing in a specific embodiment of the present invention. 
20 Fig. 14 illustrates a representative device port assignment table after SIoD 

service processing in a specific embodiment of the present invention. 

Fig. 15 illustrates a flowchart of representative processing within a fabric zone 
server of SAN switch in a specific embodiment of the present invention. 

Fig. 16 illustrates a representative example of zoning in a specific 
25 embodiment of the present invention. 

Figs. 17 and Fig. 18 illustrate a representative SAN switch zoning table, 
before and after applying SIoD service, respectively in a specific embodiment of the present 
invention. 
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Fig. 19 illustrates a flowchart of representative accounting processing in a 
specific embodiment of the present invention. 

Fig. 20 illustrates representative billing information to customers in a specific 
embodiment of the present invention. 

Fig. 21 illustrates representative payment information to SAN system vendors 
in a specific embodiment of the present invention. 

Fig. 22 illustrates representative payment information to storage system 
vendors in a specific embodiment of the present invention. 



10 
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DESCRIPTION OF THE SPECIFIC EMBODIMENTS 



The present invention provides improved techniques for managing storage 



resources, such as disk drives, I/O ports, and the Hke according to user demand for these 
5 storage resources. In a specific embodiment, a centralized SIoD system manages installed 
storage resources in a storage subsystem and connections via a network switch responsive to 
user demands. Specific embodiments provide users the capability to bring new resources on 
line, define pathways between resources and provide biUing, payment and other accounting 
information based upon the configurations and connections established responsive to the user 
10 demands, for example. 



centralized SIoD service in a specific embodiment of the present invention. In Fig. 1, the 
15 SIoD service system is comprised of an SIoD center system 1 100 coupled via a 

communications network 1500 to a storage subsystem 1200, SAN Switch or Switched Fabric 
. 1700 and host computer 1400. In specific embodiments, SAN Switch 1700 is, in part, 
physically connected with Host Computer 1400 and Storage Subsystem 1200 in advance 
(before SIoD). 

20 The SIoD center system 1 100 comprises a computer connected to an input 

device, an output device, a storage device, and a communications link that connects SIoD 
center system 1 100 to the network 1500. In a representative embodiment, the input device is 
at least one of a keyboard, a mouse, a touch screen, or a track ball. The output device is a 
display. The storage device may be a magnetic disk, an optical disk, a magnetic-optical disk, 

25 or a semiconductor memory. The storage device has a storage capacity sufficient to store 
files for execution of programs, as well as data. In a presently preferred embodiment, the 
communications link is capable of high-speed commiuiications. 



SYSTEM CONFIGURATION 



Fig. 1 illustrates a diagram of a representative system for providing 
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Fig. .2 illustrates a representation of an SIoD center system in a specific 



embodiment of the present invention. The SIoD Center System 1 100 includes a storage 
device of sufficient storage capacity to store therein files for execution of programs and for a 
large amount of data. The files include Storage Subsystem Resource Management Tables 
5 1121 and SAN Switch Resource Management Tables 1 122, both of which may be just a set 
of copies of Tables 1 1000 and 12000 shown in Fig. 5 and Table 1740 shown in Fig. 4, 
respectively, and Payment Information to Vendors 1141 and Billing Information to 
Customers 1 142. The programs include SIoD Resource Manager 1110 and Accounting 
Manager 1 130. While one specific embodiment for realizing the SIoD center system 1 100 
10 has been described, other embodiments having other and different hardware and software 
may be used to embody the SIoD center system 1 100 of the present invention. 



embodiment of the present invention. A user may interact with the storage subsystem 1200 
via any computer system as its host computer, such as host computer 1400, if the host 
15 computer has at least one port to communicate with the SIoD center system 1 100 and at least 
one host I/O controllers (1431 through 143L) each of which can be physically connected with 
cables to a SAN Switch Port, such as ports 171 1 to 171M of SAN switch 1700 in Fig. 4. No 
other special hardware is needed to run the customer's application programs. 



20 system and an I/O path setting table (not shown in Fig. 3). The operating system is 

operatively disposed to coordinate information flowing to and firom host I/O controllers 1431 
through 143L. Also, the operating system controls processing of system events within host 
computer 1400. Host computer 1400 fiirther comprises an SIoD agent (not shown) that runs 
under the operating system, which controls the host I/O controllers (1431 through 143L) and 

25 the I/O path setting table. The SIoD agent acts as a bridge between the SIoD center system 
1 100 and the operating system of the host computer 1400 by translating commands fi*om the 
SIoD center system 1 100 into requests to the operating system to update I/O path setting 



Fig. 3 illustrates a representative host computer system in a specific 



In a specific embodiment, the host computer 1400 comprises an operating 
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table to reflect resource allocations made by the resource controller 1220 in the storage 
subsystem 1200 on behalf of the users of the host computer 1400. 

Fig. 4 illustrates a representative SAN Switch/Switched Fabric in a specific 
embodiment of the present invention. The SAN Switch/Switched Fabric 1700 includes at 
5 least two Ports (171 1 through 171M and 1721 through 172N), a fabric zone server 1730 and 
a SAN sv^itch ports zoning table 1740. The zoning table 1740 includes such columns as 
SAN Switch Port ID (17010), Connected Device DD outside SAN Switch (17020), and 
Connected Ports Ids inside SAN Switch (17030). SAN Switch can be FC-based and/or IP- 
based. 

10 Fig. 5 illustrates a representative storage subsystem in a specific embodiment 

of the present invention. The storage subsystem 1200 comprises at least two I/O ports (1211 
through 121m), one or more storage devices (1231 through 123n), and a storage subsystem 
resource controller 1220, which manages storage resources in the storage subsystem 1200. 
The plurality of I/O ports 121 1 through 121m provides connectivity to one or more host 

15 computers such as host computer 1400 via the SAN switch 1700. The resource controller 
1220 comprises of a storage subsystem resource management processor 1222 and a memory 
1221. The I/O ports 1211 through 121m are connected to the resource controller 1220. 
Storage devices 1231 through 123n are also connected to the resource controller 1220. 
Memory 1221 of the resource controller 1220 stores a device management table 1 1000 and a 

20 port-device assignment table 12000, which are also shown in Fig. 1 1 and Fig. 12, 
respectively. 

STORAGE INFRASTRUCTURE DEMAND PROCESSING 

Fig. 6 through Fig. 22 are diagrams illustrating SIoD service system 
25 processing in representative specific embodiments of the present invention. 

Fig. 6 illustrates a flowchart of representative SIoD center system processing 
in a specific embodiment of the present invention. In Fig. 6, the SIoD center system 1 100 
inputs an SIoD demand for a Host Computer of a customer in a step 6100. In a step 6200, 
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the SIoD center system 1 100 performs SIoD service processing. Then, in a step 6300, the 
SIoD center system 1 100 performs accounting information processing. The SIoD center 
system 1 100 then stores an SIoD service processing result in a step 6400. 



5 inputting an SIoD demand to SIoD Center System 1 100. In specific embodiments, the GUI 
enables users to click a shaded icon of any resource to make it usable, and to draw a solid 
connecting line between any pair of resource icons to make a new logical data I/O path. 



input of an SIoD demand to the SIoD center system 1 100 in a specific embodiment of the 

10 present invention. Fig. 7 illustrates a first representative user interface screen 1000, having a 
host computer panel 1002, which comprises icons for each host I/O controller known to the 
system, such as host VO controller number 1 (1431) and host I/O controller 2 (1432). A 
legend panel 1004 provides information useful to the user, such as indications used in the 
other panels and their associated meanings. A storage subsystem panel 1006 provides 

15 information about the storage subsystem 1200. Storage subsystem panel 1006 comprises a 
plurality of icons, including icons corresponding to the I/O port number 1 (1211), I/O port 
number 2(1212), and the like, as well as icons corresponding to storage devices, such as 
device number 1 (1231), device number 2 (1232), and so forth. A SAN Switch panel 1008 
provides information about SAN Switch Ports. Fig. 7 illustrates GUI 1000 depicting a 

20 hypothetical "Before SIoD" situation wherein the customer already has a logical data I/O 

path going from Host VO Controller 2 (1432) to Devices 1 (1231) and 2 (1232) through SAN 
Switch Ports 12 (1712) and 21 (1721) and I/O Port 1 (121 1). By contrast, Fig. 8 illustrates 
GUI 1010 depicting a hypothetical "After SIoD" situation wherein a logical data I/O path 
going from Host I/O Controller 1 (1431) up to device 1 (1231) device 2 (1232) and device 3 

25 (1233) through SAN switch ports 1 1 (171 1) and 22 (1722) and I/O Port 2 (1212) has newly 
been added. 



corresponding to a situation, herein referred to as "After SIoD", where another channel, I/O 



Fig. 7 and Fig, 8 illustrate an example of graphical user interface (GUI) for 



Fig. 7 illustrates an example of a graphical user interface (GUI) for receiving 



Fig. 8 illustrates a second representative user interface screen 1010, 
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port number 2 (1212), is demanded through host I/O controller 2 (1432). This may occur as 

a result of a user who desires greater bandwidth between the host computer 1400 and the 

devices of the storage subsystem 1200, for example. The user configures the system using 

the user interface screen 1010 by first making device number 3 usable. The user clicks a 

5 shaded icon corresponding to a resource to make it usable. Once the user has clicked the 

icon corresponding to the device number 3, the icon is depicted in a color or other indication 

that shows that the corresponding device is now usable. Next, the user establishes a 

connection between resources by drawing a connecting Hne between two or more resources 

to create a new I/O path. In the user interface screen 1010, the user has established a second 

10 I/O path 1012 defined fi-om host I/O controller 1 (1432) to device number 1 (1231) and 
device number 2 (1232) and device number 3 via I/O port number 2 (1212) of the storage 
subsystem 1200 and SAN switch port 1 1 (171 1) and SAN switch port 22 (1722). Based 
upon the inputs of the user, the resource controller 1220 updates the port device management 
table 1 1000 and the device port assignment table 12000, as shown by Fig. 1 1 and Fig. 12, 

15 respectively. 

Fig. 9 illustrates a flowchart of representative SIoD service module processing 
in an SIoD center system in a specific embodiment of the present invention. In Fig. 9, the 
SIoD center system 1 100 sends the demand message to the resource controller 1220 of 
storage subsystem 1200 in a step 6210, and receives a result for the order processing firom the 

20 resource controller 1220 in a step 6220. The SIoD center system 1 100 sends the demand 
message to the fabric zone server 1730 of SAN switch 1700 in a step 6230, Then, the SIoD 
center system 1 100 receives a result for the order processing fi-om the fabric zone server 
1730 in a step 6240. In a step 6250, the SIoD center system 1 100 updates tables 1 121 and 
1 122 based upon the results received in steps 6220 and 6240, which completes the processing 

25 of Fig. 9. 

Fig. 10 illustrates a flowchart of representative resoxirce controller processing 
in a specific embodiment of the present invention. In Fig. 10, the resource controller 1220 
receives the SIoD demand firom the SIoD center system 1 100 in a step 10010. In a step 
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10020, the resource controller 1220 updates the device management table 1 1000 and the port 
device assignment table 12000. Then, in a step 10030, the results of the updates are sent to 
the SIoD center system 1 100. 

Fig. 1 1 and Fig. 12 show device management table 1 1000 and device-port 
5 assignment table 12000, respectively, before applying SIoD service in a specific embodiment 
of the present invention. Fig. 13 and Fig. 14 illustrate after applying SIoD service in a 
specific embodiment of the present invention. As illustrated by comparison of these figures, 
before applying the SIoD service request, a customer (ID: 67685101 1) has access to 1 TB of 
storage capacity through one logical data I/O path. However, after applying the SIoD service 

10 request, that customer will be able to access 1.25 TB through a second path, while keeping 
the previously defined data path. 

Fig. 1 1 illustrates a representative device management table prior to servicing 
an SIoD request in a specific embodiment of the present invention. The device management 
table 1 1000 includes such coliunns as a Device No. (1 1010), a Customer ID (1 1020), an 

15 Installation Status (1 1030), an SIoD Status (1 1040), and a Size (1 1050). Fig. 13 illustrates a 
representative device management table after servicing an SIoD request in a specific 
embodiment of the present invention. A comparison between Figs. 1 1 and 13 reveals that the 
SIoD service processing caused device number 3 to be marked as usable in the SoD Status 
field 1 1040, and the identifier of a customer, customer 67685101 1, has been included in the 

20 customer ID field 1 1 020 for this device. 

Fig. 12 illustrates a representative device port assignment table prior to 
servicing an SIoD request in a specific embodiment of the present invention. The Device- 
Port Assignment Table 12000 includes such columns as an I/O Port ID (12010), an 
Installation Status (12020), and a Device No. (12030). Fig. 14 illustrates a representative 

25 device port assignment table after servicing an SIoD request in a specific embodiment of the 
present invention. A comparison between Figs. 12 and 14 reveals that the SIoD service 
processing caused device number 3 to be added in the device number field 12030 for the port 
ID 1212. 
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Fig. 15 illustrates a flowchart of representative processing within a fabric zone 



server of SAN switch in a specific embodiment of the present invention. Fabric zone server 
1730 receives the SIoD demand message from the SIoD Center System 1 100 in step 15010. 
Then, the fabric zone server 1730 updates SAN switch zoning table 17000 based on the 
5 message in step 15020 and sends the update result to SIoD Center System 1 100 in step 

15030. In a specific embodiment, "zoning" functionality, which is popularly implemented in 
FC switches, may be used to control the usability of switch ports. This functionality may be 
incorporated into the fabric zone server 1730. In accordance with zoning functionaUty, ports 
must be within a common zone in order to be connected with one another. 

10 Fig. 16 illustrates a representative example of zoning in a specific 

embodiment of the present invention. By making a zone comprised of one port, such as 
defining zone 1 1 to include exclusively port 1 1 (171 1), port 1 1 cannot be connected to any 
other ports, such as port 22 (1722) of zone 22, for example. However, by altering the zoning 
to create a zone 1 122, which includes both port 1 1 and port 22, the two previously isolated 

1 5 ports can be connected to each other. 



and after applying SIoD service, respectively in a specific embodiment of the present 
invention. The SAN switch zoning table 17000 includes such columns as a SAN Switch Port 
ID (17010), a Connected Device ID outside SAN Switch (17020), and a Connected Ports Ids 

20 inside SAN Switch (17030). A comparison between Figs. 17 and 18 reveals that the SIoD 
service processing caused the switch port ID 1722 to be inserted in the Connected Ports Ids 
inside SAN Switch (17030) field for SAN Switch Port ID 1711, and the switchport ID 1711 
to be inserted in the Connected Ports Ids inside SAN Switch (17030) field for SAN Switch 
Port ID 1722. This cross-referencing establishes a common zone facilitating a connection 

25 between these two ports. 



specific embodiment of the present invention. Step 6300 of Fig. 19 comprises a variety of 
accounting information processing that is illustrated in Fig. 19. In a step 6310, the SIoD 



Fig. 17 and Fig. 18 illustrate a representative SAN switch zoning table, before 



Fig. 19 illustrates a flowchart of representative accounting processing in a 
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Center System 1 100 makes payment information for vendors 1 141 and billing information to 
customers 1 142. This information can be determined based upon tables 1121 and 1 122, for 
example. 

Figs. 20 through Fig. 22 illustrate examples of billing information to 
5 customers 20000, payment information to SAN switch vendors 21000 and payment 

information to storage subsystem vendors 22000, respectively, in a specific embodiment of 
the present invention. Fig. 20 illustrates representative billing information in a specific 
embodiment of the present invention. Billing information to customers 20000 includes such 
columns as Customer ID (20010), No. of SAN Switch Ports (20021), Storage Capacity 

10 (20022) and Total Price (20030), in a representative example embodiment. Fig. 21 illustrates 
representative payment information to SAN switch vendors in a specific embodiment of the 
present invention. Payment Information to SAN Switch Vendors 21000 includes such 
columns as SAN Switch Vendor ID (21010), Total No. of Ports (21020), and Total Price 
(21030). Fig. 22 illustrates representative payment information to storage system vendors in 

15 a specific embodiment of the present invention. Payment Information to Storage Subsystem 
Vendors 22000 includes such columns as Storage Subsystem Vendor ID (22010), Total 
Storage Capacity (22020), and Total Price (22030). 

The preceding has been a description of the preferred embodiment of the 
invention. It will be appreciated that deviations and modifications can be made without 

20 departing fi-om the scope of the invention, which is defined by the appended claims. 
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